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Battlefield  Orthopaedic  Injuries 
Cause  the  Majority  of  Long-term 
Disabilities 


Abstract 

Extremity  injuries  make  up  54%  of  combat  wounds  sustained  in 
Operation  Iraqi  Freedom  and  Operation  Enduring  Freedom.  In  a 
cohort  of  war-wounded  service  members,  we  identified  the 
conditions  secondary  to  battle  injury  that  result  in  disqualification 
from  continued  service.  The  Army  Physical  Evaluation  Board 
records  of  464  wounded  service  members  who  were  injured 
between  October  2001  and  January  2005  were  reviewed  to 
determine  the  codes  indicating  unfitting  conditions.  Sixty-nine 
percent  of  these  conditions  were  orthopaedic.  Fifty-seven  percent 
of  the  injured  had  unfitting  conditions  that  were  orthopaedic  only. 
Of  those  evacuated  from  theater  with  a  primary  diagnosis  of  injury 
to  the  head,  thorax,  or  abdomen  and  who  suffered  an  orthopaedic 
injury  as  well,  76%  had  an  orthopaedic  diagnosis  as  the  primary 
unfitting  condition.  Orthopaedic-related  disability  has  a  significant 
impact  on  the  affected  patient,  the  health  care  system,  and,  in  the 
case  of  wounded  service  members,  on  military  strength  and 
readiness. 


Most  wounds  sustained  by  ser¬ 
vice  members  serving  in  Oper¬ 
ation  Enduring  Freedom  (OEF)  and 
Operation  Iraqi  Freedom  (OIF)  are 
extremity  injuries.1,2  These  injuries 
account  for  approximately  two 
thirds  of  initial  hospitalization  costs 
and  estimated  disability  payments/ 
However,  characterization  of  specific 
disabling  conditions  resulting  from 
combat  injuries  has  never  been  stud¬ 
ied.  Combat  casualty  care  has  im¬ 
proved  with  better  understanding  of 
wounding  patterns,  and  long-term 
care  of  combat  casualties  would  ben¬ 
efit  from  enhanced  understanding  of 
the  long-term  disability  caused  by 
these  wounds.  This  is  especially  criti¬ 
cal  as  the  US  Department  of  Veter¬ 
ans’  Affairs  (VA)  prepares  to  care  for 
the  current  generation  of  combat  vet¬ 


erans.  This  information  will  also  be 
helpful  in  prioritizing  future  research 
funding. 

The  US  Army  Physical  Evaluation 
Board  (PEB)  is  a  convening  body  of 
army  officers  and  medical  personnel 
who  are  responsible  for  determining 
whether  an  ill  or  injured  service 
member  is  able  to  continue  serving 
on  active  duty.  Those  who  are 
wounded  during  combat  operations 
receive  medical  care  until  a  state  of 
maximum  medical  benefit  has  been 
reached.  Those  who  are  capable  are 
returned  to  active  duty.  However,  if 
the  medical  provider  feels  that  return 
to  active  duty  is  not  possible,  the  ser¬ 
vice  member  is  referred  to  the  PEB  to 
determine  whether  permanent  dis¬ 
ability  exists  that  would  preclude  ac¬ 
tive  duty  service.  The  PEB  relies  on 
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Visual  representation  demonstrating  the  path  to  arriving  at  the  number  of 
wounded  service  members  studied  for  long-term  disability.  PEB  =  US  Army 
Physical  Evaluation  Board.  a  With  complete  PEB  records. 


the  full  medical  evaluation  informa¬ 
tion  to  determine  whether  a  service 
member  is  fit  for  duty,  may  return  to 
active  duty  in  a  limited  capacity  or 
under  a  different  occupational  re¬ 
quirement,  or  is  unfit  and  must  be 
disqualified  from  continued  service. 
The  service  member  with  an  unfit¬ 
ting  condition  is  medically  retired, 
and  a  percent  disability  rating  is  de¬ 
termined  based  on  the  impairment  of 
each  unfitting  condition.  This  per¬ 
centage  determines  eligibility  for  dis¬ 
ability  benefits. 

To  further  understand  the  disabling 
impact  of  battlefield  orthopaedic  inju¬ 
ries,  we  identify  the  unfitting  condi¬ 
tions  that  prevent  return  to  active  duty, 
and  we  characterize  the  frequency  and 
severity  of  these  conditions  at  the  time 
of  medical  discharge.  The  wounds  that 
necessitate  evacuation  from  combat 
operations  are  not  necessarily  the 
wounds  that  ultimately  result  in  long¬ 
term  disability.  The  disabling  condi¬ 
tions  resulting  from  battlefield  ortho¬ 
paedic  injuries  lead  to  most  unfitting 
conditions  and  have  a  greater  impact 
on  permanent  disability  than  previ¬ 
ously  thought. 

Methods 

The  patient  cohort  for  this  study  is 
adopted  from  a  previously  published 
cohort  of  combat-wounded  US  ser¬ 
vice  members  evacuated  from  OEF 
and  OIF  and  entered  into  a  military 
casualty  database.1  A  query  in  the 
Joint  Theater  Trauma  Registry  iden¬ 
tified  3,102  casualties  entered  con¬ 
secutively  between  October  2001 
and  January  2005.  Of  these,  1,566 


were  wounded  in  action  and  did  not 
return  to  duty  within  72  hours. 
Complete  records  were  available  for 
resource  utilization  analysis  for 
1,333  persons  in  that  group.3  Four 
hundred  sixty-four  of  the  1,333  ser¬ 
vice  members  were  formally  evalu¬ 
ated  for  permanent  physical  disabil¬ 
ity  by  the  PEB.  PEB  disability 
information  was  available  for  450  of 
these  464  patients.  Five  were  found 
to  be  fit  for  duty,  and  nine  had  died 
while  on  the  temporary  disabled  re¬ 
tirement  list.  These  450  service  mem¬ 
bers  make  up  the  present  cohort 
(Figure  1). 

The  PEB  database  was  searched  for 
board  results  on  each  person;  codes 
of  unfitting  conditions  and  the  per¬ 
cent  disability  determined  for  each 
condition  were  captured.  The  PEB 
results  listed  included  fit  for  duty, 
continuation  on  active  duty  in  a  lim¬ 


ited  capacity,  placement  on  a  tempo¬ 
rary  disabled  retirement  list,  separa¬ 
tion  from  the  service  with  severance 
pay,  or  permanent  medical  retire¬ 
ment.  The  codes  used  by  the  PEB  are 
those  used  in  the  published  Veterans 
Affairs  Schedule  for  Rating  Disabili¬ 
ties  (VASRD).4'7  A  VASRD  formula 
was  used  to  calculate  the  overall  per¬ 
cent  disability  from  the  disability  as¬ 
signed  to  each  code.  Once  the  PEB 
results  and  VASRD  codes  were  iden¬ 
tified  for  each  service  member,  the 
VASRD  codes  were  linked  to  clinical 
diagnoses  that  contributed  to  the  un¬ 
fitting  condition.  Each  unfitting  con¬ 
dition  was  sorted  into  a  category 
consistent  with  the  VASRD  groups 
(Tables  1  and  2). 

Each  narrative  summary  in  the  ser¬ 
vice  member’s  PEB  record  was  re¬ 
viewed.  The  narrative  summary  in¬ 
cludes  thorough  documentation  of 
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Table  1 

Musculoskeletal  Unfitting  Conditions  in  Combat-injured  Service 

Members 

Condition 

Description 

Extremity  scarring 

Extremity  scar  from  any  cause  in  which  the  scar  itself  is 
unfitting 

Pain 

Extremity  pain  at  the  site  of  an  injury  not  due  to  joint  or 
nerve  pain 

Degenerative  arthritis 

Joint  pain,  loss  of  range  of  motion,  or  radiographic 
evidence  of  arthritis 

Osteomyelitis 

Infection  of  bone  where  infection  itself  is  unfitting 

Muscle  condition 

Loss  of  muscle  mass  causing  weakness 

Nerve:  Loss  of  function 

Nerve  injury  causing  loss  of  terminal  organ  function, 
including  loss  of  sensation 

Nerve:  Pain 

Dysesthesia  or  pain  resulting  from  nerve  injury  without  loss 
of  function 

Back  pain 

Pain  caused  by  injury  to  the  spine,  paraspinal  musculature, 
or  intravertebral  disk  but  excluding  the  spinal  cord 

Spine 

Partial  or  complete  spinal  cord  injury 

Hand  condition 

Dysfunction  of  the  hand,  including  loss  of  finger  motion 
and  single  finger  amputation 

Upper  extremity 

Amputation,  from  shoulder  disarticulation  to  multiple  fingers 

amputation 

of  the  same  hand 

Lower  extremity 
amputation 

Amputation,  from  hip  disarticulation  to  midfoot 

Table  2 

Nonmusculoskeletal  Unfitting  Conditions  in  Combat-injured  Service 
Members 

Anatomic  Area  or 
Condition 

Description 

Head 

Any  anatomic  injury  to  the  head  (eg,  skull  defects,  loss  of 
brain  matter) 

Ear 

Any  condition  affecting  hearing 

Eye 

Any  condition  affecting  ocular  motion  or  sight 

Face 

Facial  scarring  or  disfigurement 

Chest 

Injury  to  the  chest  or  the  thorax  or  other  medical  diagnoses 
that  affect  the  heart  and  lungs 

Abdomen/Pelvis 

Injury  to  abdominal  or  pelvic  organs  or  medical  diagnoses  that 
affect  the  abdominal  and  pelvic  organs 

Posttraumatic  stress 
disorder 

Diagnosis  of  posttraumatic  stress  disorder 

Traumatic  brain  injury 

Cognitive  impairment  resulting  from  head  injury,  traumatic 
brain  injury 

patient  history  and  physical  exami¬ 
nation  performed  by  the  medical 
care  provider  during  the  impairment 
evaluation.  For  battlefield-injured 
service  members,  the  documentation 


includes  details  on  the  injuries,  the 
recovery  process,  and  residual  im¬ 
pairments  from  the  wounds.  Other 
demographic  data  collected  from  the 
PEB  record  include  mechanism  of  in¬ 


jury,  theater  of  operation,  age,  and 
rank  at  the  time  of  injury. 

The  frequency  of  unfitting  condi¬ 
tions  and  the  average  percent  disabil¬ 
ity  for  each  category  were  calculated. 
The  cohort  impact  for  each  unfitting 
condition  was  determined  by  multi¬ 
plying  the  average  percent  disability 
by  the  frequency  for  each  group.  For 
orthopaedic-related  unfitting  condi¬ 
tions,  data  were  further  classified  by 
the  affected  anatomic  region. 

Results 

The  typical  medically  retired  service 
member  is  a  young  enlisted  man  in¬ 
jured  in  an  explosion,  a  demographic 
similar  to  previous  descriptions  of 
battlefield-injured  personnel  (Tables 
3  and  4).  Degenerative  arthritis  was 
the  most  common  unfitting  condi¬ 
tion  (Table  5).  Upper  limb  amputa¬ 
tion  was  associated  with  the  greatest 
average  percent  disability  (Table  6). 
Lower  extremity  amputation,  given 
its  incidence  and  relatively  high  cor¬ 
responding  average  percent  disabil¬ 
ity,  had  the  highest  impact  (Table  7). 
Of  all  unfitting  conditions,  70% 
were  orthopaedic  (Figure  2). 

Of  the  450  persons  studied,  377 
(84%)  had  at  least  one  orthopaedic- 
related  unfitting  condition.  Two  hun¬ 
dred  fifty-nine  were  found  to  be  unfit 
for  duty  solely  because  of  orthopae¬ 
dic  conditions.  Injuries  to  the  leg  and 
thigh  were  the  most  numerous  (83 
and  66,  respectively)  and  caused  the 
greatest  number  of  unfitting  condi¬ 
tions  (89  and  78,  respectively).  Unfit¬ 
ting  conditions  related  to  the  arm 
were  associated  with  the  highest  per¬ 
cent  disability  (Table  8).  The  elbow 
had  the  most  unfitting  conditions  per 
injury.  Soft-tissue  injury,  fracture, 
and  nerve  injury  were  the  most  com¬ 
mon  types  of  injury,  and  pain,  loss  of 
nerve  function/sensation,  and  loss  of 
joint  motion  were  the  most  common 
outcomes  (Table  9).  Of  the  359  ser- 
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Table  3 

Cohort  Demographics  of  US  Service  Personnel  Wounded  Between 
October  2001  and  January  2005 

Demographic  Factor 

Owens  et  al1 

Present  Cohort 

Average  age 

26 

26.3 

Percent  male 

97% 

96% 

Median  rank 

E-4 

E-4 

Percent  enlisted  personnel 

94% 

96% 

Percent  by  component  (Active 
duty  /  National  Guard  /  Na¬ 
tional  Reserves,  respectively) 

Not  reported 

76%  / 17%  /  7% 

Table  4 

Mechanisms  of  Injury  by  Study 

Mechanism  of  Injury  Owens  et  al1  (%) 

Present  Cohort  (%) 

Explosion 

79 

75 

Gunshot  wound 

19 

20 

Motor  vehicle  collision,  helicop¬ 
ter  crash,  fall 

2 

5 

vice  members  with  complete  records, 
112  were  evacuated  from  theater  pri¬ 
marily  due  to  injury  sustained  in  the 
abdomen,  thorax,  or  head.  Of  these 
112,  85  were  unfit  primarily  because 
of  an  orthopaedic  condition  at  the 
time  of  the  PEB  (Table  10).  In  this 
subgroup,  72%  of  total-percent  dis¬ 
ability  was  related  to  an  orthopaedic 
unfitting  condition. 

Discussion 

Long-term  care  of  combat  casualties 
would  benefit  from  enhanced  under¬ 
standing  of  how  combat  injuries  lead 
to  permanent  disability.  Current  ap¬ 
plications  of  combat  casualty  care 
and  planning  for  longer-term  de¬ 
mands  on  the  VA  system  depend  on 
knowing  which  conditions  persist 
following  successful  management  of 
acute  injury.  We  have  provided  a  de¬ 
scriptive  analysis  of  the  unfitting 
conditions  resulting  from  battle  inju¬ 
ries  that  disqualify  persons  from  con¬ 
tinued  service  in  a  representative  co¬ 
hort  of  wounded  service  members 


and  demonstrated  that  orthopaedic- 
specific  conditions  contribute  heavily 
to  permanent  disability.  Our  findings 
are  consistent  with  those  of  studies 
performed  in  civilian  multitrauma 
populations.  These  studies  have 
demonstrated  that  extremity  injuries 
are  among  the  most,  if  not  the  most, 
important  influence  on  long-term 
outcome  and  return  to  work.8'10  The 
predominant  influence  of  extremity 
injury  on  long-term  disability  per¬ 
sisted  in  wounded  services  members 
who  were  admitted  with  a  primary 
diagnosis  in  other  anatomic  regions. 

The  cohort  we  studied,  based  on 
demographic  information  and  injury 
mechanism,  represents  long-term  dis¬ 
ability  outcomes  of  the  group  previ¬ 
ously  studied  by  Owens  et  al.1  The 
Owens  cohort  adequately  repre¬ 
sented  the  total  combat-wounded 
population  for  the  period  studied. 
Our  study  may  likewise  be  extended 
to  the  overall  impact  of  disability  re¬ 
sulting  from  the  current  conflicts. 
Masini  et  al3  demonstrated  that  35% 
of  battle-injured  and  evacuated  ser¬ 


Table  5 

Ranking  of  Unfitting  Conditions 

by  Frequency 

Rank 

Unfitting 

No. 

Condition 

Frequency 

1 

Degenerative 

arthritis 

135 

2 

Nerve:  Loss  of 
function 

102 

3 

Posttraumatic 
stress  disorder 

101 

4 

Pain 

59 

5 

Lower  extremity 
amputation 

56 

6 

Back  pain 

54 

7 

Eye  condition 

45 

8 

Traumatic  brain 
injury 

43 

9 

Hand  condition 

42 

10 

Muscle  condition 

39 

11 

Extremity 

scarring 

35 

12 

Spine  condition 

32 

13 

Abdomen/pelvis 

condition 

28 

14 

Nerve:  Pain 

27 

15 

Head  condition 

25 

16 

Upper  extremity 
amputation 

25 

17 

Face  condition 

12 

18 

Chest  condition 

9 

19 

Ear  condition 

6 

20 

Osteomyelitis 

2 

vice  members  were  placed  before  the 
medical  board.  Of  these,  only  1% 
were  able  to  return  to  duty.  These 
percentages  show  that  battle  injuries 
are  permanently  decreasing  US  fight¬ 
ing  strength. 

Masini  et  al3  were  the  first  to  docu¬ 
ment  the  high  cost  of  hospitalization 
and  disability  resulting  from  combat 
injuries.  Their  study  demonstrated 
the  tremendous  resources  required  to 
manage  extremity  injuries.  Although 
extremity  injury  accounted  for  54% 
of  all  wounds,  these  injuries  required 
64%  of  resource  utilization.  How¬ 
ever,  this  study  relied  on  several  as- 
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Table  6 


Ranking  of  Unfitting  Conditions 
by  Average  Percent  Disability 


Rank 

No. 

Unfitting 

Condition 

Average 

Percent 

Disability 

1 

Upper  extremity 
amputation 

72 

2 

Spine  condition 

60 

3 

Lower  extremity 
amputation 

56 

4 

Head  condition 

49 

5 

Abdomen/pelvis 

condition 

38 

6 

Eye  condition 

35 

7 

Face  condition 

33 

8 

Chest  condition 

32 

9 

Nerve:  Loss  of 
function 

31 

10 

Hand  condition 

26 

11 

Muscle  condition 

25 

12 

Traumatic  brain 
injury 

23 

13 

Posttraumatic 
stress  disorder 

19 

14 

Extremity 

scarring 

18 

15 

Osteomyelitis 

15 

16 

Degenerative 

arthritis 

15 

17 

Nerve:  Pain 

13 

18 

Pain 

12 

19 

Back  pain 

12 

20 

Ear  condition 

8 

sumptions  that  suggested  that  the 
impact  of  extremity  injury  was  still 
being  underestimated.  At  the  time  of 
the  study  by  Masini  et  al,3  the  PEB 
data  for  each  injury  were  not  accessi¬ 
ble;  thus,  disability  calculations  were 
assigned  to  the  anatomic  region  asso¬ 
ciated  with  the  primary  diagnosis  for 
each  respective  hospital  admission, 
which  generally  correlated  with  the 
primary  diagnosis  that  necessitated 
evacuation  from  theater.  Although 
the  primary  reason  for  evacuation 
from  theater  may  be  related  to  a  pri¬ 
mary  injury  to  the  abdomen,  thorax, 
or  head  for  some  service  members, 


Table  7 

Ranking  of  Unfitting  Conditions 

by  Impact 

Rank 

Unfitting 

No. 

Condition 

Impact8 

1 

Lower  extremity 
amputation 

3,150 

2 

Nerve:  Loss  of 
function 

3,130 

3 

Degenerative 

arthritis 

2,000 

4 

Spine  condition 

1,930 

5 

Posttraumatic 
stress  disorder 

1,930 

6 

Upper  extremity 
amputation 

1,795 

7 

Eye  condition 

1,570 

8 

Head  condition 

1,220 

9 

Hand  condition 

1,090 

10 

Abdomen/pelvis 

condition 

1,050 

11 

Muscle  condition 

990 

12 

Traumatic  brain 
injury 

970 

13 

Pain 

730 

14 

Back  pain 

623 

15 

Extremity 

scarring 

620 

16 

Face  condition 

390 

17 

Nerve:  Pain 

340 

18 

Chest  condition 

290 

19 

Ear  condition 

50 

20 

Osteomyelitis 

30 

a  Frequency  x  average  percent  disability 

the  majority  ultimately  have  a  pri¬ 
mary  orthopaedic  disqualifying  con¬ 
dition  (92%,  92%,  and  56%,  respec¬ 
tively).  Thus,  the  cost  of  disability 
noted  in  the  study  by  Masini  et  al3 
that  was  attributed  to  extremity  in¬ 
jury  was  slightly  underestimated 
(69%  versus  64%).  A  5%  difference 
may  seem  small,  but  that  difference 
represents  an  underestimation  in  fi¬ 
nancial  impact  of  orthopaedic  dis¬ 
ability  benefits  of  $95  million. 

The  final  disability  attributed  to 
head,  thorax,  and  abdominal  injuries 
is  also  inflated  by  eliminating  psychi¬ 
atric  conditions.  To  our  knowledge, 


ours  is  the  first  study  to  delineate 
specific  conditions  found  at  the  final 
evaluation  of  physical  disability.  We 
demonstrated  that  psychiatric  condi¬ 
tions  make  up  16%  of  permanent 
disability.  We  also  demonstrated  that 
the  residual  conditions  from  abdomi¬ 
nal  and  chest  injuries  are  far  less  fre¬ 
quent  than  previously  thought.  This 
finding  suggests  that  those  who  sur¬ 
vive  abdominal  and  chest  injuries  are 
likely  to  make  a  complete  or  near 
complete  recovery  from  these  inju¬ 
ries.  Head-injured  patients  account 
for  approximately  29%  of  overall  in¬ 
jury  frequency  and  20%  of  resource 
utilization.  However,  the  effect  of 
head  injury  remains  high;  44%  of 
the  patients  evacuated  for  a  head  in¬ 
jury  have  a  head-related  unfitting 
condition  as  the  primary  contributor 
to  overall  percent  disability.  The 
overall  impact  of  extremity  injuries  is 
not  as  proportionally  great  in  the 
head-injured  patient,  but  extremity 
injuries  account  for  most  disabilities 
in  head-injured  patients  (Table  10). 

The  breakdown  of  injuries  by  ana¬ 
tomic  region  has  not  previously  been 
published  in  such  detail.  It  is  notable 
that  some  injury  sites,  such  as  the  el¬ 
bow,  tend  to  be  related  to  more  than 
one  unfitting  condition  per  injury. 
This  is  not  unanticipated,  however. 
For  example,  elbow  injury  is  com¬ 
monly  associated  with  nerve  disabil¬ 
ity,  elbow  stiffness,  and  pain,  each  of 
which  can  cause  disability.  Lower  ex¬ 
tremity  injuries  make  up  the  largest 
percentage  of  injury  numbers  (249  of 
438)  and  unfitting  conditions  (275  of 
502).  Most  injuries  in  these  conflicts 
are  caused  by  explosive  projectiles; 
the  lower  extremities  are  usually 
most  exposed  to  the  shrapnel,  and 
they  account  for  the  greatest  body 
surface  area. 

This  retrospective  study  offers  a 
longitudinal  account  of  an  original 
large  cohort,  with  high  correlation  of 
records  as  well  as  subject  identifica¬ 
tion.  Ours  is  the  first  effort  to  clas- 
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Incidence  of  injury  (A),  primary  admission  diagnoses  (B),  resource  utilization 
(C),  and  projected  disability  costs  (D)  of  combat-related  unfitting  conditions 
by  region  of  the  body.  E,  Unfitting  conditions  by  region  of  the  body. 


Table  9 


Number  of  Injury  Types  and 
Outcomes  in  Service  Members 
With  Combat-related  Unfitting 
Conditions 


Injury  Type 

Fractures 

198 

Soft-tissue  injury 

247 

Amputation 

82 

Nerve  injury 

122 

Vascular  injury 

12 

Posttraumatic  stress 
disorder 

69 

Outcomes 

Pain 

294 

Loss  of  joint  motion 

107 

Muscle,  tendon,  or 
ligament  insufficiency 

70 

Loss  of  nerve  function 
and/or  sensation 

131 

Infection 

23 

Fracture  nonunion 

11 

Table  8 


Combat-related  Orthopaedic  Injuries  by  Anatomic  Region 

Anatomic  No.  of  Disabling  Average  % 

Region  No.  of  Injuries  Conditions  Disability 


Leg 

83 

89 

26 

Thigh 

66 

78 

33 

Spine 

64 

73 

27 

Forearm 

49 

59 

31 

Shoulder 

40 

42 

23 

Knee 

37 

39 

14 

Arm 

31 

31 

48 

Fland 

30 

39 

21 

Flip/Pelvis 

24 

27 

30 

Elbow 

23 

38 

21 

Ankle 

23 

23 

20 

Foot 

16 

19 

21 

Wrist 

16 

18 

16 

sify  the  unfitting  conditions  resulting 
from  the  current  conflicts.  The  same 
group  of  combat  casualties  has  been 
followed  longitudinally  from  injury 
characterization  to  primary  diagno¬ 
sis  at  time  of  evacuation;  we  know 
the  hospital  costs  associated  with  ini¬ 


tial  treatment  and,  now,  the  unfitting 
conditions  that  persisted  after  ade¬ 
quate  treatment.  Despite  the  general 
completeness  of  the  PEB  records,  this 
study  was  subject  to  the  limitations 
inherent  in  any  record  review.  The 
narrative  summary  on  which  much 


of  the  clinical  diagnoses  for  each  un¬ 
fitting  condition  were  determined 
was  often  supplemented  by  an  ortho¬ 
paedic  surgeon’s  addendum,  but  this 
was  lacking  in  some  cases,  which 
limited  our  ability  to  classify  the  in¬ 
jury  specifics  any  further. 

These  data  are  relevant  to  the  civil¬ 
ian  community,  as  well.  Trauma  is 
the  second  most  expensive  health 
care  cost;  it  is  responsible  for  nearly 
$300  billion  per  year  in  lost  wages 
and  productivity.11  Several  studies 
have  demonstrated  that  the  sequelae 
of  extremity  injuries  limit  the  ability 
of  multiply-injured  patients  to  return 
to  work.12'14  Furthermore,  complica¬ 
tions  related  to  their  orthopaedic 
care  may  drive  a  poor  overall  health 
status  outcome. 15,16  The  recent  earth¬ 
quake  in  Haiti  highlights  the  burden 
of  extremity  injuries  that  can  occur 
from  a  natural  disaster.  Handicap  In¬ 
ternational  estimates  that  >85%  of 
injuries  in  the  earthquake  survivors 
are  orthopaedic  in  nature  (ie,  frac¬ 
ture,  amputation).1  It  is  difficult  to 
predict  the  long-term  disability  and 
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Table  10 

Primary  Indications  for  Medical  Evacuation  From  Combat  Theater 

Versus  Primary  Disability 

10. 

Injury 

Type 

No.  Evacuated 

No.  With  Primary 
Disability  Due  to 
Orthopaedic  Injury 

Orthopaedic  Primary 
Disability  (%) 

Extremity 

247 

247 

100 

Abdominal 

37 

34 

92 

11. 

Chest 

25 

23 

92 

Head 

50 

28 

56 

financial  impact  resulting  from  these 
injuries  on  Haiti’s  economy.17 

It  is  important  to  know  which  con¬ 
ditions  prevent  the  return  of  service 
members  to  active-duty  service.  The 
battle-related  injuries  serve  as  force 
subtractors  that  reduce  combat  effec¬ 
tiveness  and  result  in  lifelong  disabil¬ 
ity.  Further  investigation  is  required 
to  reduce  disability  and  preserve  the 
ability  of  US  service  members  to 
serve  the  nation. 


Summary 

Investigations  into  wounding  charac¬ 
teristics,  resource  utilization,  and  the 
specific  injuries  that  ultimately  disqual¬ 
ify  service  members  from  active  duty 
demonstrate  that  musculoskeletal  inju¬ 
ries  are  the  most  common  and  the  most 
costly  and  that  they  create  the  greatest 
loss  of  fighting  strength.  Data  on  the  ci¬ 
vilian  burden  of  musculoskeletal  injury 
parallels  our  findings  with  respect  to 
frequency  of  injury,  resource  utilization 
in  total  bed  days,  and  disability  in  lost 
work  days.18  Continued  efforts  are  re¬ 
quired  to  improve  outcomes  in  ortho¬ 
paedic  care  of  musculoskeletal  injuries. 
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